Measurement of DNA integrity and structure in Xenopus embryos in the presence of hydroxyurea, actinomycin-D, and triethylenemelamine using the fluorescent probe Hoechst 33258.
Cell health assay of water quality (CHAWQ) is an assay using intracellular biomarkers measured by optical techniques. CHAWQ uses embryos of the South African clawed frog, Xenopus laevis, and optical transducers of intracellular biomarkers to obtain rapid assessment of toxicity to frog embryos. Since the biomarkers are common to all cells, CHAWQ can indicate toxicity of different classes of chemicals. Among the biomarkers used are 1) the change in synthesis rate, 2) the structure, or 3) the environment of DNA. Measurement of DNA to detect genotoxicants has previously used extracted DNA or flow cytometry to detect alterations in DNA content or configuration. We report the use of viable frog embryos and the fluorescent probe Hoechst 33258 to detect the effect of three DNA-active chemicals--actinomycin-D, hydroxyurea, and triethylenemelamine (TEM)--on DNA in intact embryos. We found that we can detect changes in the DNA in the presence of toxicants at concentrations comparable to longer-term assays but following a much shorter time of drug exposure. Actinomycin-D caused a fluorescence decrease, TEM caused a fluorescence increase, whereas hydroxyurea gave a biphasic response. Hydroxyurea caused a decrease at low concentrations and an increase at higher concentrations. Concentration-response data for TEM, hydroxyurea, and actinomycin-D generated EC50 values of 0.1 mg/ml, 1.4 mg/ml, and 6.34 micrograms/ml, respectively.